E-53

CONTRACT 169

REPGRT NO. 5

UPPER ATMOSPHERE WINDS FROM
GUN LAUNCHED VERTICAL PROBES

(Barbados, 17-25 February 1966)

SPACE INSTRUMENTS RESEARCH, INC.

Reproduced by the
CLEARINGHOUSE
for Federal Scientific & Technical
Information Springlield Va, 22151

s7



DISCLAIMER NOTICE

THIS DOCUMENT IS BEST QUALITY

PRACTICABLE. THE COPY FURNISHED

TO DTIC CONTAINED A SIGNIFICANT
'NUMBER OF PAGES WHICH DO NOT

~ REPRODUCE LEGIBLY.



BRL CONTRACT 169  REPORT 5

UPPER ATMOSPHERE WINDS FROM
GUN LAUNCHED VERTICAL PROBES

(Barbados February 17-25 1966)

Prepared for

U. S. Army
Ballistic Research Laboratn ias
Aberdeen Proving Ground, Maryland

Contract No. DA-01-009-AMC-169(X)

P-epared by: Approved by:
- ‘I - ~—
e , : A ) } /f (%
otk L /[ dn }/twww@ &fa@wﬂa
Bebert N. Fuller Howaro 0. Edwards
Research Physicist Technical Director
Space Instruments Research, Inc. =
Atlanta, Georgia E:)
g -

1,
January 1967 ‘

8EC 18 1957 ’

U

{

P
bt ‘wleL..n;__J

P




5
Xy
&
5!
4
b
E
b
E>
E
=4

<A‘» 5

TABLE OF CONTENTS

Introduction . . . . . . . . . ..,
Data Acquisition . . . . . . + . . .
Data Reduction . . . . . . . . ¢« .+ & .
Interpretation of Data . . . . . . . .
Pllustrations. . + ¢« & v v « v v ¢« o &
Synopsis of Results. . . . . . . . ..
References . . . . . . ¢« ¢« v v ¢« ¢ o

Table of Trall Information . . . . . .

WIND PROFILES:

Eight Trall Releases February 17-25,

.
e o
.
.

.
e .

1968

10
1
1k

15



bl S s,

Pt e re

e e A

L B . - TR - N

INTRODUCTION

A continuing study of upper atmospheric winds over the lower
West Indies has been made possible by the firing of high altitude
bailistic probes from a sixteen-inch gun located on the Island of
Barbados. These firings are being carried out by the U. S. Army
Ballistics Research Laboratories, Aberdeen Proving Ground, Maryland,
under the direction of Dr. Charles H. Murphy, and by the Space Research
Institute of McGill University, Canada, under the direction of Dr. G.V.
Bull,

Atmospheric winds are studied by releasing chemlcal tralls from
the gun-fired probes during the upper portion of their trajectories.
To date, the primary chemical which has been released is trimethyl
aluminum (TMA}. TMA produces a chemiluminescent glow in regions of
the atmosphere above 85 kilometers, thus allowing the trails to be
photographed while being distorted by upper atmosphere winds. The
photographs are then reduced to provide wind information by Space
instruments Research, Inc. (SIR), using computer techniques.

The purpose of this report is to summarize results of these
studies for the perfod from February 15 through February 25, 1966.
Previous results for winds over Barbados, West Indies, and Yuma,

Arizona, are covered in Technical Reports Nos. }, 2, 3, and 4.
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DATA ACQUISITION

The chemical trails are formed almost vertically over the Island
of Barbados {longltude 59.k°H, latitude 13.0°N) and extsnd from an
altitude of 85 kilometers through apogee. in some firings, TMA is
also released on the down leg of the trajectory. To the unalded
eye, the chemical release first appears as a stralght white trail
resembling a jet contrall. Within a minute or so, the trail Is dis-
torted into strainge shapes by the upper atmospheric winds (see Fig. 1)
and fades from view within approximately fifteen minutes after Initial
releace,

Space instruments Ressarch has establiched eight photographic

triangulation stations on the Islands of Barbados, St. Vincent,

Grenada, and Tobago, with two sites per Island. These latter islands are

located to the west and south of Barbados at distances of 190 to 230
kilometers (see Fig. 2). While only one site on each of two Islands
is required for data reduction purposes, the eight sites have been
found necessary because of cloud conditions In the area.

Equipment at each site, built by SIR, consists of a camers unit
contalning two seven-inch focal length cameras mounted on a concrete
pedestal, and an electronic control, Cameras are automatically pulsed
to take exposures of 3, 6, and 12 seconds duration every 30 seconds.

Since commercial power is either unreliable or unavailable at
many slte locations, SIR has deveioped a battery operated il5-volit
power supply for the control equipment. The power supply is tuning-

fork controlled and provides 60 cycle power with an accuracy of 0.005%
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for the camera programmer so that pictures can be taken simultaneously
at each site. A data block containing 24 tiny lights, mounted In each
camera unit, records time, firing number, snd site information In the

corner of each frame of film.

A short wave radio net connecting all sites and the launch control
center has been installed by SIR t<. enable the launch control officer
on Barbados to be informed of weather conditions on the islands and
to syncnronize picture-taking operations with the firing of the gun.
Most sites are operated by local personnel who have been trained by
SIR.

During a typical night's operation, the gun Is fired at one to
two-hour intervals, from sunset to sunrise. Photographs are taken
by all sites during the tlmf that the trail s visible., The flim Is

returned to Atlanta for processing and data reduction.

-i-
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DATA REDUCTION

Several computer programs have been developed which make it
possibie to calculate upper atmosphere winds from measurements made
directly on the photographs of the luminous trails.

Since the method used is basically three-dimensional triangulaticn
using spherical trigonometry, it is necessary to know precisely the
direction each camera was pointed during a given firing. The direction
is determined by first taking accurate measurements of the locations
of several star images on the film, and then computing the azimuth
and elevation of the optical axis of the camera by means of a computer
program. This computer program makes use of the celestial coordinates
of some 6,000 stars which have been stored on magnetic tape.

Wind speeds and directions are then determined from the location
of the trail in space at a succession of known times. The location is
found, using either a point location program or a trail location
program, or both, and depends on the physical shape of the chemical

release cloud,

Point location method. |If the chemical release exhibits discrete

points (resulting either from turbulence or from the nature of the
release mechanism) and these points can be identified on films from
two or more sites, the point location program can be used to calculate
the position of each point in longitude, latitude, and altitude above
sea level.

These calculations mare made from data taken at successive times.

A wr'nd program is then used to calculate both vertical and horizontal

nds from the motinn of t“ese points as a function of time.

4=
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Trail location method. Most of the chemical releases produce

a smooth trail having few, if any, identiflable points. In such cases,
film coordinates of a large number of Incremental points aiong the
film image of the trail are fed into the computer from data from two
or more sites. The trail location program attempts to triangulate

each point from one site with many points from another site, finally
choosing points from both sites whose optical paths from camera into
space form the closest spatial intersection. After doing many hundreds
of such calculations, the computer is able to construct coordinates

for a mathematical curve in the shape of the trail in space. Then,

as with the point location pregram, winds can be determined from the
motion of the curve with time. Here, however, it must be assumed that
vertical winds are essentially zero. This assumption is borne out by
previous studies which have shown vertical winds in this altitude
region to be of the order of a few meters per second compared to
hotizontal winds ranging up to 150 meters per second.

Corrections for variables such as atmospheric refraction, rotation
of camera about optical axis, and camera focal length, are incorporated
inte the programs to maintain high accuracy. Focal length and camera
rotation are, in fact, calculated from measurements of the positions

of star images on the films.




INTERPRETATION OF DATA

In the remainder of this report, horizontal wind velocities are
presented in tabular form and In plots of wind speed, direction, and
components,

Winds were calculated at altitude intervals of one kilometer.,
Points on the various plots show the actual computed result, as listed
in the table preceding the plot. A curve has been fitted to each set
of points to aid in detecting wind patterns and to indicate reliability
of the plotted results. Each curve has been drawn with a knowledge of
intermediate results leading to the wind calculations and of the con-
sistency of the winds as calculated between each of the five or more
time intervals used. {in cases where point-to-point curve fitting
was not thoughc to reflect actual variations in wind speed, direction,
or components, a more appropriate smooth curve has been drawr Other-
wise, the curves are fitted directly to the data points. Results
of certain portions of the trails are at times less accurate than
others due tc the spatial orientation of those trail segments relative
to the available photographic stations. Less accurate data also can
result from photographs obscured by haze and clouds and from trails
of short duration.

Wind speed plot. This plot shows the speed of the wind in meters

per second as a function of height in kilometers above sea level.

Wind direction plot. The wind vector is considered to point in

the direction toward which the wind is moving. The direction plot

shows the direction of this vector in degrees clockwise from north
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as seen from above. Thus, a wind direction toward the east would be
90 degrees.

Wind components plot. While plots of wind direction and speed

do completely describe the wind vector, it has been found helpful in
studying wind patterns to present the north-south and east-west
velocity components of the vector. In the north-south plot, north is
positive; south is negative. In the east-west plot, east is positive,
west negative. Components are plotted in meters per second versus
height in kilometers.

The wind direction and components described above are referenced
to true north. In addition, components have been calculated relative
te magnetic north for comparison with other ionospheric phenomena.
These components are not plotted but are listed in the tabulations

preceding each set of plots.
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Fig. 1

Photographs of firing St. Kitts

Photographs taken 167 seconds after firing:

Barbados St. Vincent Tobago
These pictures were taken from three islands just as the vehicle reached

apcgee. Note that the winds have already distorted the trail. Numoers
indicate altitude in Kilometers.

Photographs taken 250 seconds after firing:

Barbados Tobago

This set of pictures was taken at completion of the downtrail. The uptrail
shows the continued effect of the winds, while the downtrail is new and only
slightly distorted. Stars can be seen in the background of these pictures.
The positions of these stars are used to determine the exac: direction each

camera was aimed.



Fig. 2

Location of S.1.R. photographic stations
3 H.A.R.P.~Barbados
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Two stations are l:cated on each of the four islands, as shown. While only
one station on each of any two islands Is sufficlent for determination of
wind« by triangulation, several statlons were found necessary because of
prevalent cloud conditions in the area., Accuracy of the data reduction is
clso increased by use of films from more than two Islands.
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SYNOPSIS OF RESULTS

The following comments way be helpful in interpreting the dacta
contained in this report. Only those shots with unusual characteriatics

are discussed.

INAUGUA

Downtrail results above 111 kilometers were siynificantly different
from uptrail results. Two curves are shown in this area. Below this
region it was not clear whether or not there were actual differences

between the up and down resultsc, so ounly one curve was drawn.

ST. KITTS -
The region 95 through 98 kilometers gsve poor results. The points
sre not thought to be sccurate, thus a smooth curve was drawn through

them,

MONTSERRAT
Very poor photographic data due to bad weather made ansalysis of
this txail difficult. Only a small portion of the trail length was

useable. Windy shown are generally less accurate than other trails.

ST. THOMAS
This trail had a very unusual characteristic. Above 110 kilometers,
up through apogee, and into the downtrail, the release split into two

trails. These two tralls showed different apogees and different winds.

-10-
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Photo;raphs of this release seem to indicste that the two trafls
re jolned {n tlte down le., but for two ressons we believe this {s not
the case. Pirst, trian;ulaction results show different poasitions for
rce "we tralls nesr where tney appear to jofn. Second, three other
*+31 ¢ -hose deca has not .et been reduced show tery similar couble

ri1:1:, and o these the downtrafils do not rejoin. In fact, the ‘ower
*»ails ceem 0 join the "'reentry bags' -- indicating thet the second
‘101] may be tormed by the vaporirzation of previously frazen TMA
1 2=als as the, follow thelr own trsjectory. We believe the lower
z1all of this sadt twisted in front of the upper, csusing them to
app-ar ty join,

dv-a from the up leg of this second trail was too poor to glve
urefvl Tesults. Thus vesults for one uptrail and two downtrsils
a-c ghown. The lower (revaporization) trail 1s called treil "A".

Ti,ure 'hree shows a ground projection of these trails.

-11-



Fig. 3

GROUND PLOT TRAIL NO. 49
ST. THOMAS

T+ 263 Seconds

N B B — T T 1T T 1 7
L N
iz w E . w2— Up Trail
S —114 km
1310 —
—N5 km
13.08 b—- 1i8 km/
LATITUDE | 18 km
(DEG.)
13.06 —
:{- Down Trail
oaiga /M
- Train "A" -
1o Down Trail
™~ — 1M km
13.02 }—
— rd
0 1 2 3 4 ?Km 108 km
13.00 }— { i { { {
o b
59.18 59.16 58.14 5912 59.10 59.08

LONGITUDE (DEG)




=~

£

REFERENCES

Albritton, © L., L (. Young., H. D. Edwards, and J. L. Brown,
"Mosition Ceterminatinn »f Artificial Clouds in the Upper Atmosphere,'

Photogrammetri. Engineerin;. September 1962.

Armstrong, ¢ 8 |, "'Observat ons of Luminous Clouds Produced in the
Upper Atmospbere dy fx;lcing Grenades |, I] and 111,'" Planet, Space
Sci., M, 731-758, 1163,

Bedinger, J. F., Compendium of Wind Data from the Vapor Trail Technique,"
GCA Tech. Revort. 66-7-N, March 1966,

Blamont, J. E., "Turbulence in Atmospheric Motions Between 90 and 130 km
of Altitude,'" Planetary and Space Sciences, 10, 89-101, 1963.

Bull, G. V., C. H. Murphy, '"Gun Launched Missiles for Upper Atmosphere
Research,' AIAA Preprint No. 64-18, Januvary 1964,

Bull, G. V., H. J. Luckcrt, '‘Report of the March 1965 Test Firing
Series," Project HARP, McGili University Report SRI-H-R-9, July 1965.

Cato, 0., "Turbulent Diffusion of Sodium Vapor Trails in the Upper
Atmosphere,' GCA Technical Report No. 65-5-N, Contract NASw-1083,
March 1965,

Champion, K. S. W., "Atmospheric Structure and 1ts Variations in the
Lower Thermosphere,'" Planet, Space Sci., 13, 325-338, 1965.

Edwards, H. D., M. M. Cooksey, C. G. Justus, R. N. Fuller, D. L.
Albritton, N. W. Rosenberg, ''Upper Atmosphere Wind Measurements
Determined from Twelve Rocket Experiments,' J. Geophys. Res., 68,
3021-3032, 1963.

Edwards, H. D., C. G. Justus, D. C. Kurts, "Evening Twilight Winds from
68 to 140 Kilometers for May 21, 1963, J. Geophys. Res., 68, 6062-6063,
1963.

Elfora, W. G., and R, G. Roper, '"Turbulence in the Lower Thermosphere,"
to bz publisted in Space Research Vii, 1967,

Getomb, D., and M. M. Macleod, ''Diffusion Coefficients in the Upper
Atmosphere frc . Chemiluminous Trails,"” J. Geophys. Res., 71, 2299-
2305, 1966.

Golomb, D., N. W Rosenberg, C. Abaronian, J. A, Hill, and H. L. Alden,
"Oxygen Atom Determination in the Upper Atmosprere by Chemiluminescence
of vitric Oxide," J. Geophys. Res., 70, 1155-1173, 1965,

Hines, C. 0., '"tonospheric Movements and !rregularities,' Research
in Geophysics, Vol. 1, 299-318, 1964,

-1~



15.

20.

21,

22.

23.

24,

25.

26.

27.

28.

Hines, C. 0., 'Miaimum Vertical Scale Sizes in the Wind Structure
Above 100 rilometers," J Geophy.. Res., 69, 2847-2848, 1964.

Hines, C.0., "Dynamica' heatirg n the Upper Atmosphere,”" J. Geophys.
Res., 70, 177-183, 13€»

Hines, C. 0., "Di.rn.l Ti.rz in the Ypper Atmosphere,"” Jour. Geophys.
Research 71, 1433, 1466,

Hines, C. 0., 'Or the Analysis and Interpretation of Winds Observed
at Heights of &5 ¢ 135 Kilometers: A Rebuttal,' J. Geophys. Res. 71,
1461, 1966.

Johnson, E. R., and R, H. Lloyd, ''"Determination of Diffus n Coeffi-
cients from Observations on Grenade Glow Clouds,' Australian Jour.

Phys. 16, 490-499, 1963.

Justus, C. G., ""The Energy Balance of Turbulence in the Upper Atmos-
phere," J. Geophys. Res. 71, No. 15, August 1, 1966.

Justus, C. G., H. D. Edwards, R. H. Fuller, "A Method tmplcying Stear
Backgrounds for Improving the Accuracy of the Location of Clouds or
Gbjects in Space,'” Photogrammetric Engineering, July 1964.

Kochanski, A., '""Atmospheric Motions from Sodium Cloud Drifts at Four
Locations," Honthly Weather Review, Vol. 9k, No. 4, April 1966.

Lloyd, K. H., and L. M. Shappard, '"Atmospheric Structure at 130-200 km
Altitude from Observations on Grenade Glow Clouds During 1962-63,"
Australian Jour. Phys., 19, 323-342, 1966.

Morgan, A, W., ''Messurements of Winds by Chemical Releases in the
Upper Atmosphere, NASA Technical Memorandum, NASA TH X-53363, December
1965.

Murphy, C. H., G. V. Bull, H. D. Edwards, "Upper Atmosphere Winds
Measured by Gun Launched Projectiles,' AMS/AIAA Conference on Aerospace
Mcteorology, March 1966, and J. Geophys. Res. (in press).

Moel, T. M., "A Measurement of Turbulence Power and Small Eddy Scale
Near 105 Kilometers,'" J. Geophys. Res., 68, 2862-2863, 1963.

N>rdberg, W., "Rocket Soundings in the Mesosphere,' in NASA SP-49
(Meteorological Observations above 30 km) 1964,

Roper, R. G., '""Dissipation of Wind Energy in the Height Range 80 to
166 km," Jour. Geophys. Res., 71, September 15, 1966,

Roper, R. G., ""The Semidiurnal Tide in the Lower Thermosphere," Jour.
Geophys. Res. (accepted for publication probably Dec. 15, 1966).

‘IZ"




g

ey

L ¢ eaics

0 RN ERIR |

30.

3!

33.

34,

35.

36.

37.

Ruper, R. G., 'Atmospheric Turbulence in the Meteor Region,' Jour.

m—

Geophys. Res. (acceoted for publication, probably December 15, 1966.)

fosenberg, N. W., H. D. Edwards, and J. W. Wright, "lonospheric Winds:

Motions into Night and Sporadic E Correlations," Space Research 4,
171-181, 1964,

Rosenberg, N. W., D. Gol~amb, E. F. Allen, '"Chumiluminescence of Tri-
methyl aluminum Released into the Upper Atmosphere,' J. Geophys. Res.

68, 5895-5898, 1963.

Rosenberg, N. W., D. Golomb, E. F. Allen, '"Resonance Radiation of AlO

from Trimethyl Afuminum Released into the Upper Atmosphere,' J. Geophys.
Res. 69, 1451-1454, 1964,

Rosenberg, N. W., D. Golomb, E. F. Allen, "Chemiluminescent Technigques
for Studying Nighttime Winds in the Upper Atmosphere,' J. Geophys.
Res. 68, 3328-3330, 1963.

Rosenberg, N. W., €. G. Justus, ''Space and Time Correlations of
lonospheric Winds,'" Radio Science, 1, No. 2, February 1966.

Shappard, L. M., and K. H. Lloyd, "Atmospheric Density and the
Diffusion of Grenade Glow Clouds,'" Planet Space Sci., 12, 317-318, 1964.

Zimmerman, ''Small-Scale Wind Structure Above 100 km,' Jour. Geophys.
Res., 69, 784-785, 1964,

~13-




TABLE OF TRAIL INFORMATION

TRAIL NAME DATE TIME (A.S.T.) ALTITUDES (rM.®
NO
B43 Inauyua 17 Pebruary, 1966 21:03:00 92 - 123
B44 St. Xitts 23 Peb.uary, 1366 20:46:00 387 - 131
St. Lucia 23 Pebruary, 1966 22:03:00 95 - i17
246 Montserrat 23 Pebruary, 1966 23:21:00 111 - 120
RLT Nevis 24 FPebruary, 1666 00:25:00 91 - 122
B48 Puerto Rico 24 Pebruary, 1966 03:27:00 90 - 23
B49 St. Thomes 24 Pebruary, 1966 05:23:00 96 - 118
B50 Plamingo 25 Pebruary, 1966 18:43:00 94 - 130
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TABULATIONS AND PLOTS

Eight Trail Releases - February 17-25, 1966



l TRAIL NO. B43 INAUGUA
BARBADOS 17 FEBRUARY 1966 21-03-00 AST
WP TRAIL
wIND WIND WIND COMPONENTS (M/S)
: ALTITUDE KEADING VELOCITY GEOGRAPHIC MAGNETIC
l {tKM) {DEG) (M/S) N-S E-w N-S E-wW
92.0 299.8 97,9 4847 -85.0 &4 69 -73.4
9340 31240 11263 752 -82,5 9045 66406
i 9440 32447 111.4 9049 -64ek 102.0 ~44 47
9540 33764 112.7 10440 4344 11046 -21.5
9540 34546 117.0 1133 -29.0 11648 ~545
97.0 3‘0505 13608 13204 "3401 13606 "607
g 9840 34442 143.9 13845 -39,.1 14345 -10.3
9940 34444 143.5 13842 -38,.7 143.2 -10.0
10046 3537 113.7 113.0 ~12.5 113.2 10,6
i 10140 6ok 105,7 1050 11.8 10045 32.8
1240 1347 100,2 97.3 23.8 9045 43,0
103,0 23.0 7542 6962 294 61.8 42.8
10440 3140 628 5348 3244 4641 4246
l 1050 44e2 44,2 31e7 308 26448 36,6
16640 10540 2146 -5e¢6 2049 ~9,7 19,3
ivTeV 16146 173 1604 5¢5 -17.2 2.1
i 105.0 24805 2206 ‘803 ‘21.0 ‘309 —2212
Y 109.0 26501 14.9 “103 ‘1“08 107 ‘IQaB
' 110.0 33646 18,1 1666 -Te2 1747 3,7
: 1 111.0 4345 20,2 1446 13.9 11.5 1646
; . 1120 49.0 3549 23.5 27.1 175 31,3
- 113.0 6366 53.6 23.8 4840 13.6 5148
: 1 114.9 6849 6604 2349 6240 10.9 6545
: ! 11540 6948 72.2 2449 67.8 1067 71,0
g 116.0 7142 7945 257 7543 1040 78.9
: ) 117.90 7149 87.9 2743 83.5 9.9 87.3
11640 7746 8740 1867 85.0 1.2 87.0
119.0 881 81.8 247 8le7 -13.9 8046
120.0 96o“ 76.6 "805 7601 -2307 72.8
121.0 99,6 7449 1247 7348 -273 6947
12240 16247 751 -1645 7343 -31.0 6845

12300 lOloQ 73.8 ‘1“.6 72-3 ‘28.9 67.9
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BARBADOS
DOWN TRAIL

ALTITUDE
tkM)
19700
108.90
RN Y]
110.0
ills0
I-Iz‘o
11340
1i4,9
11540
11640
117.0
11840
11940
120,0
12149

TRAIL NO.

wIND wiIND
HEADING VELOCITY
(DEG) (M/S)
21204 Te5
£21e06 20,9
2617 19.7
32867 162
19.0 1667
6244 394,86
7242 594
T6e2 6740
773 8649
78 ¢4 9943
8UG 10146
Bhe2 10046
9144 9347
S4.8 9444
G743 97.5

B43 INAUGUA
17 FEBRUARY 1966

21-03-00 AST

WIND COMPONENTS (M/5)

GEOGRAPHIL
N-S E-w
~-643 -440

‘1506 -13.9
~2.8 ~19.5
1308 —804
15.8 55
1843 35,1
182 5646
16.0 65.1
1942 84.8
20.0 9767
1600 100.3
1001 100.1
~2e2 9347
'800 9401

~12e3 9647

MAGNET

N~-$
-S54
“12-5
1.2
1542
1444
10.8
6ol
25
1e7
-0l
—4e6
-10.3
-2101
*26-8
-3106

IC
E=n
=547

-16.8

‘1907

60{‘
8, L
59,1
67,0
364Y
9947

10149

1001
Sle3
90.5
92,2
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TRAIL NO. B43 INAUGUA
17 FEBRUARY 1366  21:03:00

WIND COMPONENTS

UP DOWN
O & NORTH- SOUTH

® A EAST-WEST HARP BARBADOS

ﬁ_"‘ -l

e 3

[ e

132
128
124
120

Hé

12

HTIGHT
M
(M) 108

104

96
92
88

a4

] 1 T

rﬁ

1) LS

l oo

-120

SPEED (M/8)

40 30




WIND SPEED TRAIL NO. B43 INAUGUA

® UP TRAIL 17 FEBRUARY 1366  21:03:00
4 DOWN TRAIL HARP BARBADOS
T LA I T
g - -
132 — —_
L s ]
128 |- -
l( 124 |-~ -
{ . i
' 120 |- ] -
e {— .
2 o -
HEIGHT 8 ]
(KM)
: 8 |
L 10 ) ~
3 - :
~ 04 | -
- 1
100 |- _
3
, 96 |- .
g2 |- -
'3 - -
88 L. -~
- i
g6 | -
1 | ) ! L J 1 |
40 80 120 i60
SPEED (M/S)




} WIND DIRECTION TRAIL NO. B43 INAUGUA

]A & UP TRAIL 17 FEBRUARY 1966  21:03:00
A DOWN TRAIL H.A.RP BARBADOS

132 |

128 L.

124 |
120 L
& 6

2 L

HEIGHT |
KM

( )|08 -

04 |-
100 |
56 1.
92 L.
88 |.

84}._

! 40 120 200 280 0 80 160
DIRECTION (DEG)



BARBADOS
WIND
ALTITUDE HEAZING

(KM} {DEG)
87.0 195.8
8840 197.7
89,9 2065
90.0 21042
31,0 22942
92.90 22441
93.0 23446
94,0 26547
9549 29745
96.0 29641
97.0 30445
9840 31145
99.0 31647
10,0 321.9
101.0Q 327.1
102.6 32842
195.0 323.5
lva,0 32361
18540 323.3
106.,0 31644
107,80 26362
108,090 26201
199,0 27847
110,09 18.0
111.0 5561
112.0 5765
1i3.0 661
114.0 7345
115,0 7943
116,90 7845
117.9 773
118.,0 T6eb
119.90 7649
12040 82.2
121¢0 8347
12240 B4e4s
123.0 8345
12440 825
125,90 8548
126.0 Clel
127.0 9249
128,09 953
129.,0 961
130,90 10447
131.0 119.9

TRAIL KO,

WIND
VELOCITY
{M/5)
92.5
669
79.7
1447
6leb
60.3
62.2
8le5
7849
59,8
62.1
85.3
85.0
82.6
19.7
87.6
103.4
109.8
114,1
95,6
410
28,8
15.0
1064
2846
39.8
h2e¢7
4167
82.5
88.7
90.2
9145
89.3
80.8
164
7666
7761
1746
7049
6261
57.7
53.0
49,5
4344
35.1

B44 ST, KITTS
23 FEBRUARY 1966

20-46~00 AST

WIND COMPONENTS (M/S)

GEOGRAPHIC
N-$§ E-w
~89.0 -25.1
=-6347 =204
=T1le4 =35.5
~6b4eb =37.6
-40.2 =46+5
4344 -4200
-36.1 =50.7
“6-1 ‘8102
3645 ~70.0
30.7 -62.7
3502 "5101
5645 -63.9
61.8 -58.3
6500 ‘5009
6642 =-43,2
74.Q “46.2
83.2 =615
8707 ‘6509
91.5 ~6842
6902 -6600
‘409 ~40.7
=440 ~2845
203 -14.8
9.8 3.2
1643 2345
2144 3346
187 3844
119 40.0
1542 8l.1
17.6 87.0
199 88.0
2145 88.9
2043 87.0
11.0 80.0
8.3 760
7.5 7643
8.7 767
10.1 77.0
5e¢1 707
-1.2 6240
=-3.0 5746
-449 52.8
-5.3 4903
=11.0 4240
175 3044

MAGNET
N-$
-82.1
-58.3
-062 .8
'55.7
-30.0
"3‘0.0
‘25.1
10.4
439
4247
44.8
68.2
7243
73,9
7442
82,2
93.9
99.2
103.4
8l.1l

w
-
L

ot et s
.

NOHNS D dWVOC N CN®

!
QDWW O WO & O W

t
v o~

-943
-1307
~144,6
-15.5
-15.1
‘1903
=233

IC
E-w
~424.6
"32.’3
-4903
—4909
-53.7
"ng‘)
=5649
-80.38
_6102
=5542
-QZQQ
-5102
=406,46
-36.7
-28.8
—3052
-43.‘0
=4648
~48,4,3
‘50.7
"'AO.g
-28.7
-14,0

561
2643
37.2
4140
41,6
8245
88.8
90.2
91,4
89. L
80.6
76,1
76,2
7649
77.5
7043
6045
5548
50.7
4742
38.9
26



Sadt eVt Ll LA

132
128
124
120

Hé

2

HEIGHT

M
‘M) g

96
92
88

84

WIND COMPONENTS

UP DOWN
& NORTH- SOUTH
A EAST-WEST

o
®

TRAIL NO. B4 4
23 FEBRUARY 1366  20:4600

HA.RP BARBADOS

ST KITTS

-120

40

SPEED (M/S)

120




WIND SPEED TRAIL NO B44 ST KITTS

@ ! TRAWL 23 FEBRUARY 1956 20:46:00

A LC o TRALL HARP BARBADOQOS

] T I 1 T T
e | ]
128 - B
124 | -
o .
120 | -
- i
He (- -
o d
T N
HEIGHT - |

{KM)
: ‘v NS — —
Ic4a 1 —
3 " i
.
l t 190 |- —
. -
.Q‘

a6 L N
VA —
88 |- _
g4 | B

1 L | - L 3 l i |

40 80 120 160
SPEZD (M/S)




132

2 {128

124

120

Ie

12
HEIGHT

KW
( )108

104

92

A Ky LI L

; 88

RN AR R

; 84

2R R (i P R

oA

WIND DIRECTION

TRAIL NO. B44

ST KITTS

® UP TRAIL 23 FEBRUARY 1866  20:46:00
A DOWN TRAIL HA.RP BARBADOS
[ | [ I ¥ I T - l 4 |
[ ]
°
| A l A L 4 l l ol l L ,
40 120 200 280 0 80 60

DIRECTION (DEQG)




TRAIL NO. B45 STs LUCIA

BARBADOS 23 FEBRUARY 1966 22-03-00 AST
WIND WiND WIND COMPONENTS (M/S)
ALTITUDE HEADING VELOCITY GEQGRAPHIC MAGNETIC

{KM) {DEG) (M/S} N-§ E-w N-5 E-w
9540 30046 71844 39.9 =675 S2.7 -58.1
96.0 30846 86,4 53.9 6745 66.4 -5542
87.90 31846 9046 68:0 ~59.9 7847 ~64,9
G840 32241 92.9 7362 =57.1 83.2 41,1
99,0 321.9 9545 7562 ~5849 83.5 4265
100w 32147 95.0 Tbeb =585 85,0 4246
101.0 32346 93,9 7546 ~5547 85.3 ~39,3
192.0 31945 90.6 68'9 “‘58.9 79 ¢ 4 43408
10300 31300 8904 6009 ’65.‘4 729 "5:.8
194.,0 29048 5544 19.7 ~51.8 29.8 =46, 8
105.0 26446 39,7 -17.0 =35.,9 -9¢4 ~38,6
136.,0 22945 3446 -2245 =263 -16e7 ~30.3
107.0 20961 3063 ~2604% ~14.7 -22.9 -19%.7

i 10840 16844 2643 ~2548 5¢3 ~26.3 0.2
1 10G6.,0 1406.3 38.9 ~29.9 2449 -34,.3 19,3
110,.,0 1261 53.8 ~31.7 43,5 -39.8 36,2
111.0 11764 68.8 ~31.7 611 -43 44 5344
112.90 12044 6942 -35.0 59.7 ~46.3 51,4
113.0 11544 69.1 ~2946 6244 ~41.6 5%.1
114.,0 117.1 6544 ~29.8 5842 ~40.9 5140
115.0 1153 62.2 ~2646 562 -37+4 49,7
11640 9949 62.7 -10.8 6148 =23.1 5843

117.0 8740 773 4.0 7762 -11.7 7664




WIND COMPONENTS TRAIL NO B4s& ST LUCIA

uP DOWN 23 FEBRUARY 186i; <3:02:00
O A NORTE~- SOJTH

® & EAST-WEST HARPR BARBADOS

T T T T ] T T ] T T L l

132 |-

128 |- -

120 -

e |-

"2 |-
HEIGHT

.-

: KM
1 ¢ )l08 =
104 |

100 L

; 92 n
| T
| o e

84 — [N .

l S NN NN RRNUR NS USRS R

K E

-120 -80 -40 0 40 80 120
E SPEED (M/S)

E




REAE e i b <

FY SO T TR

———e

WIND SPEED

® UP TRAIL
& DOWN TRAIL

TRAIL NO B45
23 FEBRUARY 1366

HARP BARBADOS

ST LUCIA
. 23:03:00

SPEED (M/S)

™ I -r 7 T T T
22 1. —
4)8 S —
i7k o -~
20 - ~
. :
ho —_
HEIGHT L _j
(KM)
' IO8 paress —
™ n
04 —
i i
120 .. —
9o (.. -
92 | -
88 i _—
: ;
[~ 7
B4 L. —
- .
! | I | 1 | A i }
40 80 20 169



Ry

sl $Eocsaa 2 DUMMK 20 MERE 0 MWEES 0 WG sRoem 0 OReRw

WIND DIRECTION TRAIL NO. B45 ST LUCIA
® UP TRAWL 23 FEBRUARY 1366 23:03:00
A DOWN TRAIL HARP BARBADOS

132 L.

120 |-

e -

2 |-
HEIGHT 5
(KM)IOB -
104 |-

100 |-

96 |

92 L.

88 |

84 .

40 120 200 280 0 80 160
DIRECTION (DEG)



TRAIL NO. B46 MONTSERRAT

BARBADOS 23 FEBRUARY 1966 23~21-00 AST
4
4 WIND WIND WIND COMPONENTS (M/S)
ALTITYDE HEADING VELOCITY GEOGRAPHIC MAGNETIC
thM) {DLEG) (MsS) N-S E~-w N-5 E-w
1110 12,669 57¢4 ~-36.0 447 44,43 3645
112.0 12647 84,8 -48.3 6547 ~61.4 58,5
4 il3.0 1252 9142 ~52.6 7445 6646 62,12
s 14,40 8042 1.0 Be7 50.3 ~146 Siev
3 544 59.+6 48,6 2445 4149 156 “bou
11640 4542 54.8 3846 38.9 2949 45,9
! , 217.0 679 46,7 176 43.3 8.5 40,0
PEELPRY 10548 3042 -8.2 29.1 ~13.9 2648
L19. 0 9102 3105 "'007 310‘0 "'700 3006
12049 503 2344 1560 1€,0 11,1 2Ca7

e




WIND COMPONENTS TRAIL NO. B46 MONTSERRAT

UP DOWN 2 FEBRUARY 1388  23:21:09
O A NORTH- SOUTH

3

! ® 4 EAST-WEST HARP BARBADOS
f ] L4 ] b ' L l 1 § T l 2 I Y '
s wl <+
S 128 L 4
]
R L
k.
. 120 L
-
. ne 1.
. nz |
: . HEIGHT | 1
] (KM
- " )108 - —d
L B o
'O4’ b et —
ad 1’—
00 L 1
- qb.
96 |- .{L
92 | L
" +
88 | +
|L T
8s L. 1
1 i
ﬂ R ST S S N SR SR
S -120 -80 -40 0 40 80 120
; SPEED (M/S)




L oidiei ety uiaalal

WIND SPEED TRAIL NO. B46 MONTSERRAT

23 FEBRUARY 1366 23:21:00
HA.RP BARBADOS

® UP TRaAIL
& DOWN TRAIL

3 s e e s

L e acadioay

HEIGHT
(KM)

i32

128

124

120

e

2

108

104

96

92

88

84

L) T L " ) | " T

1 l 1 l A l L

r

a1

|

40 80 120
SPEED (M/S)

160




WIND DIRECTION TRAIL NO. B46 MONTSERRAT

© UP TRALL 13 FEBRUARY 1966  23:21:00
A DOWN TRAIL H.A.RP BARBADOS

128
124 .

120 |

e L

"2

MEIGHT L
KM

( )|08 -

104 o

100 |-

96 .

92 L

88 L

& ‘ i ! 1 l A 1 A ,L A ‘ l ] i
40 120 200 280 0 80 160
; DIRECTION (DEG)

{




} e

BARYADOS

WIND

ALTITUDE HEADING
KM (DEGL)
G..0 iSUeD
9.0 26160
93.90 279.1
94,0 29“.2
9t.0 31364
3640 312456
97.0 325.0
98.0 32449
99.0 j2')06
100,090 32643
101,90 334.8
102490 2743
103.0 122.3
10440 13845
10540 14542
10640 14601
107.0 14345
10840 14844
109,90 15648
11040 16046
111,90 1567
11240 1451
113.0 13147
114.,0 113.0
11540 10542
11640 191.0
117.0 957
118.0 8945
119.90 7845
12040 669
121.,0 6146
122.0 4142

TRAIL NC.

WIND
VELOCITY
IM/75)
6Ll
80,0
7601
78.1‘
77.8
88.6
107.9
108.9
109.6
11445
5349
17.8
51c4
69.6
9445
103.6
108.9
108,9
103.0
91.1
83.0
7067
66e4
69.2
72.2
71.9
7049
T3.7
6643
65.8
59.8
53.9

B47 NEVIS
24 FEBRUARY 1966

WIND COMPONENTS

GEOGRAPHIC
N-S E-w
-21e5 -60.7
-12.6 ~-75.0
1201 ‘7501
32.1 ~71.5
5305 '5605
60.0 -6502
88.4 “6109
89.2 =626
9004 '6200
9502 ~6346
48.8 =229
15.8 8,1
~27e5 43.4
‘5201 4642
=77.6 53.9
-8640 57.8
-8705 6408
-9208 57.0
~94.6 4046
-8509 3043
-76.3 32.9
-5840 4045
‘4402 4906
~2761 6367
~19.0 69.7
-13.7 7065
“701 7005

0.6 7367
1343 65.0
2549 60e5
2845 52.6
4045 3545

00-25-00 A
(M75)
MAGNETIC

N-5 C-w
"8.8 ".)3;3
ERY) =79,9
27.0 ~li..
4549 '0}.
63,4 L4 ,"
71.9 -51e1
99.1 ~42,.38
100.0 ~+)e 3
121.1 —42e5
166.1 -43,1
5206 -120(’
13.8 1le1
-35.7 37.0
~60e¢4 36,7
-8609 37.1
~95.9 39.2
“98.8 45.8
~102.4 37,1
-100.8 20.7
‘9002 1203
-Ble4 16.8
=650 28,0
~53.3 39.7
=394 5649
-32.7 6444
-27.7 6603
-21.2 67.6
~1443 7203
‘091 66.3
1301 ()10.5
17.3 57.3
32.5 4249




Sy

& o

. N a - 2

-

P w————

132
128
i24
120

He

n2

HEIGHT
(kM) 108

04

96
92
88

84

WIND COMPONENTS
UP DOWN

TRAIL NQ B47 NEVIS
24 FEBRUARY 1986  00:25:80

O & NORTH- SQUTH

® 4 EAST-WEST

HARP BARBADOS

I

R{

I L l T R l L4 ' L '

e s o —
: 4 -
b -y
- -
r- -—
}.

- -
o -
- + 5

J A l 1 l A A l A l i l
-120 -80 -40 0 40 80 120
SPEED (M/S)



+ L ilad

WIND SPEED TRAIL NO. B47 NEVIS

; @ UP TRAIL 24 FEBRUARY 1966 00:25:00
& DOWN TRAIL HARP BARBADOS
! AN RRNL N NRE SRR SEN S |
132 | _
128 | d
g 1
124 | N
120 Lo 'J
e | 3
-~ .
n2 | _
Hu GHT o ]
KM)
k| )
104 | _
{ - -l
100 |- . _
e o | ]
92 | _
88 | |
3
84 | B
1 1 4 N 1 " 1

40 80 120 160
SPEED (M/S)




PRt Lo g ik

LU St A A i

Y

132
128
124
120

116

12

HEIGHT

KM
( )I08

96
92

88

WIND DIRECTION
@ UP TRAIL
& DOWN TRAIL

TRAIL NQ B4/ NEVIS
24 FEQRUARY 1965  00:25:00
H.A.RP BARBADOS

40 {20

200 280 0 80
DIRECTION (DEG)




O g i oait o A e

[T U

e

<
STt 5

AN

R > A

k)

TRAIL NO.

B48 PUERTO RICO

24 FEBRUARY 1966

WIND COMPONENTS

03-27-00 AST

BARBADOS
WIND WIND
ALTITUDE HEADING VELOCITY

(KM) {DEG) (M/S)
90490 3201 53.7
$1.0 324486 52,7
92,0 33842 62.2
¥3,0 33744 71.6
G449 339.2 70.3
95.0 34945 58,1
96.0 1.1 43,9
9740 35749 43,2
98.0Q 0.2 46.6
99.90 3558 49.8
166.0 13747 27.1
10140 16448 60.4
192.90 16240 0742
103.0 16846 57.6
104,.,0 17642 T4e
105,90 18443 78.8
106490 14549 58.8
107.0 12940 6642
10840 1287 669
109.0 13549 5447
110.0 13945 2942
111.0 96¢4 1.3
112.0 35267 12.2
113.0 35265 1845
11440 333.8 38.4
1159 33342 4544
11640 331.1 5862
117.0 2310 65.8
11840 33547 71.1
119.0 334.8 7740
120.0 337.1 80.8
1210 33649 80.6
12240 34043 79,9
12340 339.8 86,1

GEOGRAPHIC
N-S E-wW
“102 -3404
43.0 -30.5
57.8 ‘2301
66.1 ~27:6
65-7 '25.0
5702 -10.6
43,9 0.9
5302 ~1e6
4606 0.1
497 ~-3e7

=200 18.2
=-5843 15.8
~8§4.,0 2046
~66e3 13.3
~7445% 5.0
~7846 -6+0
~48.7 32.9
~H1e7 514
'4109 5242
-39.3 38.1
~2242 1869
-0.1 1.2
1201 “1-5
1804 =24
34.5 ~17.0
4046 ~20e5
5140 ~28¢2
576 ~31.9
6448 ‘29-3
69.7 ~32.8
T6e4 -31.4
T4e2 -31.7
7543 -2649
8098 -2907

(M/S)
MAGNETIC
N-5 E-w
47.3 —2504
48473 ”2102
61.3 -11.6G
7C.3 -13.7
690‘4 -1102
58.2 le2
42.8 9.7
4246 Te2
4546 945
49 ¢4 6ol
‘2303 1308
—6003 307
-66.8 Te3
-6706 ~Q0el
~74.0 '1001
-75.8 -2107
-5443 2244
—5102 hle9
-5106 62.7
4642 2944
‘2506 1400
”003 102
1242 1,0
1845 1.4
37.2 =97
4349 -11o9
5546 ~17.3
6209 -19.6
6Ge4 -15,6
7449 -18.0
7902 ‘15'7
7961 -16.1
7902 -1101
85.1 ~12.8



Gommiy  themesd ey 00 PENCY 0 RN MOWES

132
128
124
{20

H6

n2

HEIGHT
KM
(KM) g

104

00

92
88

84

WIND COMPONENTS TRAIL NO. B48 PUERTO RICO

UP DOWN 24 FEBRUARY 1966 03:27:60
O A NORTH~ SOUTH

e 4 EAST-WEST HARP BARBADOS

™

L L L L

SPEED (M/S)

= 1 -
- -1 -1
- —— —
- -
a R
~ 1
L B
" N
- b
}_ J
r 1
- T .
- + -
— —— --i
- -

1 1 L L A { 4 L 1 i 4 | N i

-120 -80 -4C 0 40 80 120




WIND SPEED TRAIL NO. B48 PUERTO RICO

e UP TRAIL 24 FEBRUARY 1966  03:27:00
4 DOWN TRAIL HARP BARBADOS
L LS S R
= b
132 [ ]
- 1
128 | .
- e
l 124 -
120 ,
16 -
12 _
HEIGHT ]
KM
(KM) o8 a
E 104 _
! 100 ]
96 |_ .
- -
88 | _
84 Pomuney A
1 l [ J } l 1 1
40 80 120 160

SPEED (M/S)




WIND DIRECTION TRAIL NQ B4S PUERTO RICO
© UP TRAIL 24 FEBRUARY 1966  03:2700
A DCWN TRAIL H.A.RP BARBADOS

— T ' T r T 1 T T T T T 1
132 |
128 |
124 |
120 L
6 |-
e

HEIGHT |

KM
( )|08 -

04 |-

92—

88 |

40 120 200 280 C 80 160
DIRECTION (DEG)



U Liaac

TRAIL NO.

BARBADQS
WP TRAIL
WIND WIND
ALTITUDE HEADING VELOCITY

{KM) {DEG) {M/S)
96.0 28243 38.9
97.0 25648 32.0
98,90 22642 38,7
99,0 205.1 119.1
100,0 206417 131.2
181.0 213.0 12644
102,0 21945 11164
103.0 22441 B6eb
104,90 22548 58,3
105.,0 22449 3447
106,90 201.8 12,7
107.0 "B5e6 1645
108,0 784 3642
109,90 723 4167
110,90 647 4442
111,90 52.1 4443
112.0 3545 5245
113,90 2342 6443
114,0 2249 79.9
115.0 3309 89.3
11000 1809 67.3
117.0 4.9 4940

B49 ST,
24 FEBRUARY 1966

THOMAS

GEOGRAPHIC
N-S E-w
8.3 -38.0
-7.3 ‘3101
~26.8 -2749
=107.9 ~5045
-117.2 -5849
~10640 -68.8
‘8600 —70.9
-62.1 ~60.1
-4006 ‘Qloa
-24.6 =245
-1l.8 ~447
1.0 1645
7+3 3565
12,7 39.7
18.9 39.9
272 3540
4247 30.5
59.1 2544
7346 31.1
74461 49.8
63.7 2148
48.8 442

05-23-30 AST

WIND COMPONENTS (M/S)

MAGNETIC

N-5S E-w
15.8 -3545
-0'9 —3109
=2046 -32.7
-9505 -7102
~102.9 ~81lsu
~89.9 -88.8
=6949 ~-8v.8
_4807 ‘7104
-31.3 ‘4901
-19,1 ~-29.0
~10.6 -7.,0
-24¢4 1644
0.0 3642
4.4 4] .4
105 4249
19.6 39.8
35.7 3845
52.8 36,8
65.8 45,3
6245 63.7
58,0 34,2
4649 14,0




TRAIL NO. B49 ST. THOMAS

BARBADOS 24 FEBRUARY 1966 : 05-23-30 AST
POWN TRAIL
WIND wWIND WIND COMPONENTS (M/S)
ALTITUDE HEADING VELOCITY GEOGRAPHIC MAGNETIC

{KM) (DEG) (M/5) N-S E-w N-S E-w
101.0 22042 121.7 ~93,0 ~7845 ~7542 -95,7
1902.0 22248 99.2 ~72.8 =6744 -57.7 -80.7
103,90 2261 70,5 ~48.9 -50.8 -37.6 ~594¢&
104,090 22443 56.8 ~4047 ~39.7 -31.8 ~47.1
1¢5.0 22446 4344 =3J.9 =305 =241 =36.1
i96.0 22348 19.5 -14.0 ~13.5 ~11.0 ~16.,0
107.¢ 6645 32.%5 13.0 298 6e7 31,8
198,90 6244 4646 21.6 4143 12.8 44,8
109.0 6442 4644 2062 41.8 11.3 45.,C
110,0 621 47.8 2243 42.2 13.3 45,8
111.0 5549 43.1 261 35.7 16,4 39.8
112.9 4349 4844 34.9 33,5 2744 39.9
11300 3208 4701 3906 25.5 3306 3300
11440 2043 47.9 4469 1660 4046 2543
115,09 3348 57.2 4745 31.8 40.1 40,7
116,0 3449 59.9 4941 3443 4142 43.5
117,60 2646 4644 4145 2047 36.5 28.7
11840 347.1 2446 2440 =545 2446 =045

TRAIL A

o TRAIL

WIND WIND WIND COMPONENTS (M/S)
ALTITUDE HEADING VELOCITY GEOGRAPHIC MAGNETIC
« " (DEG) {M/S) N-S E-w N-S E-w

111G, . 10.9 5444 5344 10.2 50.2 20.8
1116 1949 6544 61.5 22.3 5547 34,3
1124V 1heb 6844 6546 19.3 €0s4 32.1
113.0 35943 85 0 8540 -1.0 R3.5 1642

114,90 35%es 85. . 85.3 ~72 -0 10.2




WIND COMPQONENTS TRAIL NO. B49 ST. THOMAS
NORTH~ SOUTH ONLY .
TRAIL “A” 24 FEBRUARY 1366 05:23:0
UP DOWN DOWN
5 O A (@]

HARP BARBADOS

L l T [ L ] L ] [ ' T ' Y ]

132 |- 4

\ 128 | 4

’ l 124 ; ;_
120 L -4

He

HEIGHT
(KM
| KM g

92 v —r——m

88 |. -

84 |. —

E, -120 -80 -40 0 40 80 120
SPEED (M/S)




WIND COMPONENTS TRAIL NO. B49 ST THOMAS
- EAST-WEST ONLY s
: TRAIL “A" 24 FEBRUARY 1965 05:23:%0
* UP DOWN DOWN
. ® A " HARP BARBADOS
f Y 1 r T - T m Y T T 1 T T
132 | 4
128 |- 4
24 |- 4
8 1
120 | 4
ine
[ ]
nz2 L
KEIGHT |
M
KM) o i
I
04 |
A
'OO  qunnd
96 |-
- T
92 |- -
88 [ 1.
- .1,.
84 ——
}- -
Ad l i L i ! A 3 l $ l A 1
-120 -80 -40 0 40 80 120

SPEED (M/S)




WIND SPEED
® UP TRAIL

A DOWN TRAIL
s DOWN TRAIL “A

TRAIL NO. B49 -
24 FEBRUARY 19686

ST THOMAS
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TRAIL NO. B50 FLAMINGO

i BARBADOS 25 FEBRUARY 1966 18-43-00 AST
wIND wWIND WIND COMPONENTS (M/S)
i ALTITUDE HEADING VELOCITY GEOGRAPHIC MAGNET!IC
i (KM ] (DEG) (M/S) N=-$S E-w N-S L-w
9440 289.¢ 9.5 20.0 -5642 TG 31,0
95.0 31040 6let 4le1 ~4546 4948 -3 .4
i 96,0 32341 65.8 5246 -39,5 50, -28,1
97.0 33746 7447 6941 -28.4 7544 ~13,9
38.9 34847 85.1 8245 -16.7 8% or Yot
$9.¢ 354646 55.8 5946 ~5.3 G846 14,4
i 105.0 348 119.4 119.1 8.0 115.0 31.6
10i,0 5.8 132.3 132.6 1346 12741 4T )
1€2.0 11+3 141,56 129,2 2747 13247 IR
102,90 1545 135,2 13043 261 12043 €l.7
104,40 2Ce5 123.6 12501 4743 11340 7143
16540 3449 103,.2 84,7 591 7140 7.0
106,0 44,5 114.7 81.9 80.3 6440 95.2
167.,0 63,0 132.7 6062 118.2 35,2 127,65
18,0 7,0 176.8 28,5 123.6 3.0 126,.,8
10946 G240 10647 ~-3.8 16645 =252 10%,6
i10.,0 ST 8C.7 -10.4 80.0 ~2643 7543
11100 11101 7“.7 "2700 6907 ‘10005 6‘08
11200 13609 5“09 “1‘\)!1 3706 "46.9 28.7
113,0 153.2 5641 ~50.0 2543 ~S4,1] 14,7
114.0 159.4 47,2 44,2 16.6 ~4646 743
115.0 16605 10109 -‘0007 908 "'10108 1.1‘
11640 17344 763 -37.1 4e3 -37,2 2,2
117,¢ 183.8 34,0 ~33,9 =242 ~32.8 -5 0
3 11809 19305 30-7 "2909 “7.2 -2708 -13.1
11540 204.5 26417 -2443 ~1le1l -2146 ~15.8
3 izCa0 21240 27.3 =231 ~14.5 ~19.7 -18,9
3 121,90 22046 2640 -19%,7 -1649 ~1%5.9 =270y
] 122,.,0 2217 2741 ~20.3 -18.0 -16.2 -2i."
123.,0 21645 2646 ~21.4 -15,.8 -17.8 ~17.8
124.,0 214.1 2649 ~22.3 ~15.1 -18.8 -194%
125,90 207.5 74,40 -21e3 ~1l.1 ~1846 ~15,2
126.0 19049 19.9 ~19.6 ~-3.8 -18.4 -747
127.0 17042 2044 -20.1 3.5 ~2044 -0.6
J 12800 15‘005 22-0 '1909 905 "2‘10‘4 5.3
3 129,0 13545 2545 -18.2 17.8 -21e4 1348
130,0 123.7 31,5 -1745 2642 =224 2241

folllanh i 24
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